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This study examined the adaptability of reading rate 
to passage difficulty under different conditions of task-induced 
processing. Sixteen experimental passages varying in subject matter 
and ranging from 85 to 171 words were selected from a set of 32 texts 
rated for comprehensibility • The eight easiest and eigint hardest 
texts were selected. Another eight texts were selected for use as 
practice passages. Two word lists were generated for each of the 24 
texts. The type of word match determined whether the reader need only 
attend to the physical features of the words (Search Condition) jor 
whether the reader had to make semantic interpretations the words 
(Memory Condition) • The subjects were paid high-school volunteers. 
Thirty-four served in the Search Condition and 34 in the Hem^ory 
Condition. Subjects in the Search Condition saw the list of j^ords 
they had to match with text w.ords before reading a passage. Subjects 
in the Memory Conditioai did not see the list of words i)efore reading 
a passage. The results indicated that readability would have little 
effect on rate in the Search Condition when subjects matajied wprds on 
the basis of physical identity. Matching for synonymity in the Search 
Condition caused subjects to read the passages more slowly. (HR) 
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Recent :'e::>ca7*ch 'rttpo'rtod by Carver, by Miller and Col'aman^ 
by Stlcl'i': and by myself strongly su;';gests that the readability 
level of prose hac:i lit^tle effect on reading rate^ v/h.on rate 
IS ncasured in units smaller than a word ^ These observations 
nave lead i'lilier and Colenan, araong oblv^rrSj to conclude tiiat 
rf-*ader.'* do not r^i^diiy adapt their reading rate to the 
difficulty of a pa'jsafcre, 

V;hother or nr^t thir> conclusion 13 tx^ue dt..^erve3 furtlier 
invest! ?;aclon . Reading rate is generiilly believed to be a 
fjuod beh.'^vioral index of readability o Support for this belief 
can be found ^Jn a number of cst'udies In v/hich tV:e unit for 
neasurinrc rate has not been a factor. For e^rample^ word 
reco^rnltion tiD;e varies with f a^iilivarity even v;hon v;ord 
Xen^cthi i?. taken into account. Also? sentence processing time 
vorins >;ith synt.'-actic con:ple;:i ty Ind ppendentiy oi 
sentence ler.r bh 4 

v;hy then did the studies cited above find so little ' 
relabionshlp bctv^een the readability 01 a pas^a^.e a^^d reudin^^ 
rate? One rca:^on iriay be that the reading trisks used in chese 
stuc'ies v:cre n^t ;-..pprcpriate for shov^inj s\;.ch a rel.v,t ionj;h ':.p , 
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The hypothesis is suggested here that reading rate only becomes 
contingent on a text's readability when readability influences 
the cognitive processing involved in performing the experimental 
task* 

The present study examined the adaptability of reading 
rate to passage difficulty under different conditions of task- 
induced processing. A word raatching task vras used to produce 
the inferred cognitive processing, Calfee and Jameson have 
already demonstrated that differences in task-induced processing 
can affect reading ratec 

As r>hov{n in Table 1 of the handout, the i-eading task 
was structured so that the reader either had to match words 
vvhile readinf^ a text or had to remeiriber the passage for a 
subsequent word match • The type of v/ord match determined 
vrhether the reader need attend only to the physical features 
of the vrords while reading or v/hether the reader ha.d to make 
semantic interpretations of the woz^ds as he read* The 
techniques for achieving these conditions will be described 
later 0 

Trie expected effects of readability on task-induced 
proco::sing are shown in the 3rd column of Table 1« These 
expectations about the effect of readability on processing 
Icrid to the predictions in column ^ about the infliience of 
readability on reading rate. 

In the Search Condition, the reader should be able to 
aucou.^t^:^!:/ match ;;drds Tcr physical identity by attending - • ■ 
tu each text v;ord seperatelyr The semantic and syntactic 




context of words can be Ignored in this task. Therefore, 



readability v/as expected to have no effect 021 reading rate. 

V/hen readers search for synonyms, on the other hand, 
v;oi*d context becomes an imporba>*t factor* This need to make 
semantic interpretations of words in the Search Condition 
v/as expected to slow down reading rate in general 0 In addition, 
readability vias expected to have seme influence on rate, since 
obviously word comprehension is related to readability. 
However, the Search Condition readers who match for synonymity 
should confine their attention to within-sentence constraints, 
thuy limiting the effect of passage difficxxlty on I'ater 

Readability was expected to have its greatest effect 
in the Memory Condition. To perform this task, readers 
v;ere expected to remember the gist of the passages since 
passage length ruled out rote memorization as an effective 
strategy. Text difficulty is known to influence the ease 
i^ith vfhich passage meaning can be remembered; therefore, 
harder texts should be read more slowly in the Memory Conditiont 
The reader's knov/ledge about the general type of vford match 
he v;ould make after reading a passage was expected to have 
little influence on reading rate in the Memory Conditione 
Road^r.^ were expected to try to remember the overall meaning 
of a passage regardless of the type of word match « 

The matching task used in this study required that readers 
indicate the v^ords in a v:ord list that did not match words 
in the text. The non-matching words vrere identified after 



a text vfas read in hoth the Seai-ch and Memory Conditions, 
Tnls technique of idcntifyinf: non-rnatching v;ords ailov;ed text 
reading times to be recorded in the Search Condition • The 
entire passage had to be read before a reader could deterraine 
that a li:st word did not match a text viord* This non-matching 
task is 9. potentia3.1y valuable technique for reading research 
since it is onfj way cf ensuring that a passage has been read 
at least once, 

METHOD 

The experimental procedures used in this study are 
outlined on pages 2 to 5 of the handouto l6 experimental 
passage^ varying in subject matter and ranging fi-orn 85 to 1?1 
vrorcls were nr^ed in this i^tudyc These passages vrere chosen 
fro7a a set of 32 texts rated for conprehensibiii ty i.n a 
previous study. The 8 easiest and 8 hardest texts wore selected* 
Couiprehensibility ratings viere used in selecting the material 
to avoid the familiar problem of choosing incomprehensible 
passages classed as easy by a readability index and yj^sa ve rsa > 
Another 8 texts v.'-ere selected for use as practice passages, 
The^^e texts v/ere of avera^^e difficulty « 

T'uo v/ord lists v/ere gene?:^ated for each of the 24 texts* 
The lists determined the type of word match to be made. 
An example of the tv/o typeo of j.X-jts r;re sY'.owri in Table 3^ 
Each lir^t was 3 vrcrds long p>nd contained either 1 or 2 words 
that raatched text v/ords » A list v)ith 2 matching words is shown 
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in the exs;'j)iplo . yor the ID-list, each matching word corresponded 
to exactl.y one v;ord in the textc K<=\ch laatchlng v;ord in the 
SY-list wai5 a synonym of an Il>-list vjordo Tnus, each matching 
vTord in the SY-list vjas a synonym of exactly one word in the 
textr The non-'inatching word or words in a list had no semantic 
rels tionnhip to v/ords in the text. As shown in Table 3f 
the ID and SY lists for a text contained the sari:e non-uatching 
word(s)c The vrords in the list vjere chosen in an \\nsystematic 
way a The lists vrordB were reasonably familiar and represented 
all parts of speech c 

All i 6 experi^iiental and 8 practice texts vrere read by 
each r;abjs:-ot. Half the te>:fcs read by a single subject vrere 
paired v;ith their ID-listr^ ar^.d half with their SY-lists« 
The kind of list paired ^^ith a te:ct determined the type of 
word match the subiect r»2ade after readin/2 the text ^ 

Each, subject v:as assigned either to the Search Conditj.on 
or to the Memory Condition. As shcvm in Table 4, subjects 
in the Search Condition saw the list of words they had to 
match vrith text words before reading a passage • Subjects 
in the Memory Condition did not see t.he list of v/ords befoi'e 
reading a passage, Subjeotw^ in both conditions checked non- 
matching v;ords after reading ?i text* 

Table 5 outlines the seauence ir. which material was 
presented to subjects in both the Search and Memory Conditions • 
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As Table 5 shovis:, all texts paired V7lth one type of v^ord 
list were shown in sequence followed by all the texts paired 
with thu other type of word list. Matches viez-e recorded 
immediately after each text vras read. Subjects were told 
about the type of v^ord match they had to make before beginning 
each block cf texts. Therefor^:i, subjects in both the Search 
and Memory Conditions knev; the genez^al type of word match 
they would have to make. Search Condition subjects knew, in 
addition, exactly which vrords were to be matched for each text. 

As can be seen in Table 5? ^ easy and k hard texts were 
assip;ned to each type of v;ord match made by a subject. Over 
all subjects in each condition each text occurred approximately 
equally often under each type of v:ord match and in the 1st 
and 2nd block of the reading ncqucnoe. 

Reading times vfere recorded by the subject who v;rote 
his start and> finish time on each text page. Times were 
recorded to the nearest 5 seconds. 

The subjects were paid high-school volunteers e 3^' served 
in the Search Condition and 3^ the Memory Condition. 

RESULTS 

The results for reading rate are shown in the figure 
on the left side of page 6. The length of each text 
was expressed in terms of the number of letter spaces « 
including blanks and punctuation marks, and this measure of 
physical extent v:aD used to C07i^.''err roaci:l-3 t^me.v to r^3.te>^ 

ERIC 
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in letter-spaces -per-minute • In analyzing these results, a 
logarithmic transf ormatlon of the data v/as used since the 
variance of time measures tends . to be correlated wit?i the mean. 

An analysis of variance v:as run on the data v^ith reading 
condition as the betv^een-subjec ts variable and readability and 
type-of --raatch as the wlthin-sub iec ts variables o The main 
effects of readability and type-of -match v/ere significant 
(F ^ 77.2^ and ^-2.98, df = l/198r p ^^.05) as were the 
interactions betKaen reading condition and readability and 
reading condition and type-of -roa tch (F = 20,68 and 50*92, 
df = 1/198, p ^c:«05)t The main effect of reading condition 
and all other interactions were not significant. The specific 
predictions about the effects of readability on reading rate 
outlined in Table 1 ;*rere evaluated by a Student-Newman-Keul 
test on the treatment means. 

As you can see from the figure, the results support 
the prediction that readability would have little effect on 
rate in the Search Condition when subjects matched viords on 
the basis of physical identity. As expected^ matching for 
synonymity in the Search Condition caused subjects to read 
all passages more slowly. Hovfevcr, the prediction was not 
confirmed that synonym search v;ould be faster for easy texts 
than for hard texts. The results suggest that readability 
made no difference In reading rate v;hen readers were looking 
for synonyms , 



The figure on page 6 shoves that readability had its 
greatest effect in the Memory Conditioiii, As predicted, 
hard texts v/ere read much more slov:ly than easy texts. 
It v;as also predicted that in the Memory Condition, a reader's 
general knov/ledge about they type of word match he must make 
after reading a text v^ould have no effect on his reading rate„ 
The results support this prediction c 

Table 6 on the right side of page 6 shov/s how well reader, 
performed the Tuatchincr task. The total niunber of list words 
cor.vectly classified as matching oi* not matching words in the 
texts was tabulated for each subject for each type of word 
mstch, The mean pe^-centage of correctly classified words vjas 
then calculatec for eacr: ccrjdition, as shown in Table 6o 
Ghi-SqVvare tests indicated that for all conditions, the num.ber 
of correctly classified words exceeded the chance expectation 
of ^0% correct ,» These results shov; that readers were able to 
perform the matching tasks reasonably V7ell, although there 
are certrainl^'- interesting differences between conditions. 

DISCUSSION 

The results of this study shovj that reading rate is 
sensitive to the atr-j.oun^ s-nd/ov type of cognitive processing 
required by a reading cask* These results support the 
hypothesis stated earlier that readers will readily adapt 
their reading rate, to text difficulty if ireadabillty affects 



T'no pred j.ct loris nade in Table 1 v/ere generally supported, 
by the results, ;;;xactly v/hy the reading rate for hard texts 
v/as not slower than that for easy texts in the Search Condition 
when readers matched words for synonymity is not clear from 
this studyo One possibility is that readers found the task 
too difficult in this condition. As Table 6 indicateSf subjects 
in the SY-list Search Condition v:ere not as accurate in matching 
v;o:cds after reading hard texts • HoKevei', examination of 
the reading rates of subjects v:ho performed poorly and subjects 
V7ho perf'^riued vrell on trie hard texts sV\ov?ed no relationship 
betv/een readiiig rate and perf orrrianae of the raatchlng task-. 

To conclude^ this study clearly demonstrates the 
dependence of residing rate on the reading task^i One important 
consequence of this finding '^or reading research is that 
reading rate^ per sj?, cannot be used as a behavioral index 
of readability^ Kowever^ reading raters sensitivity to the 
processing induced by the reading task makes it a useful 
measure for exploring the effects of readability on cognitive 
processings 
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Table 1: Structure of the reading task used to produce 

inferred differences in cognitive processing and 
the expected effect of readability on reading rate. 



READING 
CONDITION 



Words matched 
while reading 
(Search 
Condition) 



TYPE OF 
WORD MATCH 

^physical 
identity 
of words 
(ID-list) 



synonymity 
of words 
(SY-list) 



EXPECTED EFFECT OF 
READABILITY ON PROCESSING 



No effect of readability 
(Matching can be done 
without comprehension 
of meaning.) 



Hsome effect of readability 
(Semantic interpretation 
of words required 

^for word matching, ) 



PREDICTED EFFECT OF 
READABILITY ON RATE 



f 



NO EFFECT 



Hard texts read 
more slowly 
than easy texts 



Words matched 
after reading 
(Memory 
Condition 



physical 
identity 
of words 
(ID-list) 

synonymity 
of v/ords 
(SY-list) 



\ 



Large effect of readability 
(Text content had to be 
remembered. Text length 
precluded rote memory 
of all words as an 
effective strategy 
. for performing 
[ the matching task.) 



1 



Hard texts read 
much more slowly 
than easy texts 
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Table 2: The comprehensibility ratings 
and Flesch Reading Ease Scores 
for the easy and hard texts. 





EASY 
_ TEXTS 


HAPD 
TEXTS 


Number of texts - - - 


8 


8 


Comprehensibility 






rating: (1=very hard 






5=very easy) 






MEAN ----- 


4.4 


1.9 




4.02-4.85 


1 .52-2.38 


Flesch Reading Ease 
Score : 

MEAN - - - - - 


32 • 


80 
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Table 3: Example of the ID-list and SY-list 
associated with a single text. 



RELATIONSHIP BETWEEN 
A LIST WORD AND 
A SINGLE TEXT WORD 


ID-LIST 


SY-LIST 


match 


annual 


yearly 


match 


areas 


regions 


non-match 


nobility 


nobility 
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Table ^: The order of presentation of the list and 
text material for a single text for each 
of the two reading conditions • 



PAGE 
SEQUENCE^ 



SEARCH CONDITION 



MEMORY CONDITION 



1st 



2nd 



3rd 



list of 3 words to be 
matched against text 
words during reading 



TEXT 



same list of 3 words 
(S must check the 
non-matching words.) 



TEXT 



list of 3 words 
(S must check the 
non-matching words.) 



* S could look at each page as long as he wished, 
but he was instructed never to turn back to a page. 
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Table 5: The sequential organization of all 
text materials for each subject. 
Each text and each list was printed 
on a separate page. 



READING SEQUENCE 



1 example of each type of word match 

(2 practice texts with appropriate lists) 











directions about the type of word 
to be made in the next block of 


match 
texts 




y 


I- 





1st block 



2 buffer texts with lists 

4 experimental texts with lists 

1 filler text with lists 

4 experimental texts with lists 



directions about the type of word match 
to be made in the next block of texts 



2nd block 



2 buffer texts with lists 

4 experimental texts with lists 

1 filler text with lists 

4 experimental texts v;ith lists 



* Over the 8 experimental texts in a block, 
4 texts were hard and 4 texts were easy. 
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EXPERIMENT 1' 

SEARCH CONDITIONS D-LIST 




SEARCH CONDITION^SY-LIST 
o o 

MEMORY CONDITION-- ID-LIST 

D □ 

MEMORY CONDITION = SY-LIST 
□ a 




± 



EASY HARD 
TEXT DIFFICULTY 



Table 6: 



The percGntacfG of 

correctly classified words 

as a function of 

reading condition and 

type oC word match 

for hard and easy texts. 





EASY 


Hard 




TEXTS 


TEXTS 


SEARCH CONDITION 






ID-list 


06% 


87^ 


SY-list 


18% 


G5% 


MEMORY CONDITION 






ID-list 






SY-list 


7a% 


62% 
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